Cellular and molecular mechanisms regulating silica-induced adhesion molecule expression in mice.
Exposure of mice to silica particles generates an intense inflammatory response characterized by the influx of neutrophils and monocytes into the alveoli with resulting cell activation. These cell trafficking and effector functions are, in part, mediated by different families of adhesion molecules. One such adhesion protein, intercellular adhesion molecule-1 (ICAM-1), is expressed on a variety of cells including vascular endothelial cells, fibroblasts, types I and II alveolar epithelial cells, some lymphocytes, and monocytes/macrophages. Over the last several years, our laboratory has focused on silica-induced ICAM-1 expression in exposed mice (in vivo) and cells (in vitro) by examining the role and regulation of this adhesion protein on pulmonary cells. We have determined that intratracheal exposure of mice to silica (2 mg per mouse) elicits increased expression of ICAM-1 on pulmonary macrophages and type II epithelial cells within the lung parenchyma, on bronchoalveolar lavage macrophages, and as a soluble protein in lavage fluid. We hypothesize that increased ICAM-1 expression mayparticipate in silica-induced neutrophil influx into the alveoli, as well as in macrophage-derived phlogistic signals responsible for migration of neutrophils. ICAM-1 expression on silica-exposed mouse macrophages is enhanced by reactive oxygen species (ROS) and tumor necrosis factor-alpha (TNF-alpha) and appears to be regulated through specific sequence elements within the ICAM-1 promoter.